GM1 induces p38 and microtubule dependent ramification of rat primary microglia in vitro.
Microglia are immunologically competent cells in the central nervous system and considered to be a key player in brain inflammation. The morphological change of microglia has been shown to be linked to functional phenotypes both in vivo and in vitro. As an attempt to identify factors that regulate microglial morphology, we investigated the effect of gangliosides on microglial ramification in vitro. Brain gangliosides mixture and GM1 induced typical ramification of cultured rat primary microglia, however, GD1a and GT1b did not. Although GM1 significantly induced the expression of neurotrophin-3 (NT-3), NT-3 did not induce typical morphological changes in cultured rat primary microglia. SB203580 (an inhibitor of p38), and paclitaxel and nocodazole (microtubule-disrupting drugs) inhibited GM1-induced microglial ramification, but Jaki (an inhibitor of JAK), PD98059 (an inhibitor of Erk1/2), SP600125 (an inhibitor of JNK), and cytochalasin B and latrunculin B (actin polymerization inhibitors) did not, suggesting that GM1 induced ramification of microglia in p38- and microtubule-dependent manner. This in vitro system would be helpful in understanding the mechanisms of microglial ramification and physiological roles of gangliosides in microglia.